Background: India with 2.2 million incident cases annually contributed to around 25% of global incidence. Along with conventional indicators, magnitude of treatment delay would prove as a performance indicator for tuberculosis (TB) control in high TB burden countries like India. Objectives: The objectives of the study were to find out the magnitude of treatment delay among the TB patients, to describe the factors responsible for delay in treatment, if any, and to assess the knowledge of patients in a rural area about TB and directly observed treatment short course (DOTS). Study Design: Descriptive cross-sectional study was conducted among patients registered in the DOTS center at Mahatma Gandhi Institute of Medical Sciences Sewagram. Materials and Methods: Information of all 40 new sputum smear-positive TB patients registered at DOTS center between February and April 2015 was collected. Of these, thirty patients could be contacted successfully and were included in the study after obtaining consent. Data were entered in Microsoft Excel and analyzed using Epi Info software. Mean and median delay in terms of days were estimated. Mann-Whitney U-test was used to determine factors associated with treatment delay. Descriptive analysis using frequency and percentage was carried out to assess the knowledge regarding TB and DOTS. Results: Median delay was 35.5 days with diagnostic delay comprising 84% of it. Male patients and patients belonging to Below Poverty Line (BPL) families had significantly (P < 0.05) lesser median delay. Conclusions: Definite delay was seen in treatment initiation for TB with diagnostic delay contributing the most to the total delay.
Introduction
"Slow progress has led to frustration, we have the tools to end TB as a pandemic and public health threat, but we are not doing it." -Mark Dybul, Executive Director GFATM.
Tuberculosis (TB) has haunted the human race since time immemorial and continued to do so. Globally, TB was the second-most common cause of death from infectious disease after HIV/AIDS. Developing countries of Asia and Africa bear most of the TB burden as compared to the developed nations like the United States or the United Kingdom. Hopes of controlling TB as a public health problem would remain a distant dream because of many factors such as the expensive and time-consuming diagnostic process, prolonged treatment, the increase in HIV-associated TB, and the emergence of multidrug-resistant cases and lack of an effective vaccine. [1] TB persisted to be one of the most important public health problems in India. It accounted for about 2.2 million incident cases, which was around 25% of global incidence. [1] The World Health Organization included India in high TB burden countries despite effective implementation of directly observed treatment short course (DOTS) under the Revised National Tuberculosis Control Programme (RNTCP). [1] In countries like India, the challenge lies not only in providing effective treatment but also in reducing the interval between suspecting TB and actually initiating the treatment. RNTCP emphasized on initiation of treatment within 7 days of diagnosis for patients with sputum smear-positive pulmonary TB (SS-PTB) as an indicator for monitoring DOTS implementation. [2] The systematic review conducted by Sreeramareddy et al. had underscored the need to develop novel strategies for reducing patient and diagnostic delays and engaging first-contact health-care providers. [3] Similarly, a recent study by Virenfeldt et al. from Guinea-Bissau had stated that long delay in initiation of treatment of TB was associated with increased clinical severity of disease in about 33.9% patients. [4] According to another study from China, delay in treatment seemed to be a significant risk factor for increased TB infections. [5] Furthermore, delay in diagnosis and initiation of treatment increased transmission rates and mortality due to TB. [6] Along with conventional indicators, magnitude of treatment delay would prove as a performance indicator for TB control in high TB burden countries like India.
This study, therefore, was conducted with an objective to find out the possible reasons from patient, provider, and health systems' perspective that are responsible for causing delay in initiation of the treatment of TB in a rural setting.
Materials and Methods

Study design
This descriptive cross-sectional study was carried out among new SS-PTB patients who were registered with the DOTS center at Mahatma Gandhi Institute of Medical Sciences Sewagram.
Study duration
The study was conducted between the months of February and April 2015.
Study population
Patients of all age groups and both sexes were considered eligible to participate in the study. Detailed information of patients including address and phone number was obtained from the TB register maintained at the DOTS center. Of the 40 new SS-PTB patients registered at DOTS center during the study period, 34 patients had contact number recorded in the records. Of these, 30 patients could be contacted successfully and were included in the study. It was not possible to establish contact with four patients despite making multiple efforts, either the phone number was reported as being incorrect or was switched off. Contact numbers for six patients were not available in the records.
Data collection
Data were collected using a predesigned, pretested, semi-structured questionnaire. The questionnaire had questions regarding sociodemographic information, knowledge regarding TB and DOTS, health-seeking behavior, and estimation of delay. Data were collected through telephonic interviews. Before beginning the interview, the purpose of the research was explained to the participants and verbal consent was obtained. On an average, each telephonic interview required around 30-40 min. The identity of the patients who gave consent to participate in the study was kept confidential by assigning them a unique identification number. The filled questionnaires were checked before beginning the data entry for assessing the validity of information. Concerned patients were contacted again to fill the missing variables or to clarify the recorded data. Furthermore, if patients had any concerns/queries regarding their treatment or any misconceptions or if noncompliance were found, then they were counseled during the interview. Data entry checks were applied while entering the data so as to prevent wrong entry. Entered data were cleaned before performing statistical analysis. Data were entered in Microsoft Excel and analyzed using Epi Info™ 7 version 7.1.5.0 developed by Centers for Disease Control and Prevention (CDC), Atlanta.
Data analysis
Descriptive analysis using frequency and percentage was carried out to assess the knowledge regarding TB and DOTS. Delay was estimated using mean and median separately for patient delay, diagnostic delay, and treatment delay as well as for total delay. Mann-Whitney U-test was used to find the factors associated with delay.
Ethical considerations
The study was initiated after getting approval from the Institutional Ethics Committee. Only the patients who gave consent to participate in the study were included in the study.
Operational definitions
The delay in treatment initiation of TB was defined and estimated as: [3] 1. Total delay defined as time interval from the onset of symptoms until treatment initiation 2. Patient delay defined as the time interval between onset of symptoms and the patient's first contact with a health-care provider 3. Diagnostic delay defined as the time interval between the first consultation with a health-care provider and diagnosis 4. Treatment delay defined as the time interval between diagnosis and initiation of anti-TB treatment.
Results
Majority of the study participants (73.4%) were between 20 and 60 years with almost equal number of males and females. Very few of the study participants (6.6%) were illiterate. Around 40% of the study participants were unemployed including homemakers and students. Color of ration card was used as a proxy indicator for assessing the socioeconomic status of the participants. Most of them (70%) were above poverty line (APL). Around two-third (63.4%) of the study participants stayed in nuclear families [ Table 1 ].
Diagnostic delay accounts for maximum amount (84%) of total delay. Patient delay comprises 10%, while treatment delay is 6% [ Figure 1 ]. Table 2 ].
Mean total delay was 41.2 ± 27.9 days, in which patient delay comprises 6.4 ± 4.9 days, diagnostic delay accounts for 32.7 ± 19.8 days, and treatment delay for It could be because TB was not suspected earlier and at least 40% of the participants had to visit four or more health-care providers before TB was diagnosed.
The median delay in the present study is lower as compared to results of a systematic review by Sreeramreddy et al. (median total delay = 55.3 days). This mostly could be because of overall better literacy status of the study population. [3] Furthermore, Kiwuwa et al. found that median total delay in patients attending National Referral Hospital, Mulago, was 12 weeks (84 days), which is more than double the findings of the present study. [6] This may be due to the difference in geographical areas.
The median patient delay of 3.5 days was <16 days found by Behera et al. [8] Median diagnostic delay was 30 days and comprised of a significant amount of total delay, which is similar to the findings of Kiwuwa et al. where health service delay was noticed to be more than 4 weeks and constituted a major portion of total delay. [6] Mean diagnostic delay obtained by the study (32.7 days) is far lesser than the findings of Behera et al., which is 60.4 days. [8] Median treatment delay obtained from the data is 2.1 days which is far lesser than that obtained by Virenfeldt et al. and Ilangovan et al.(12. 1 weeks and 14 days, respectively) and this may because of the awareness created by RNTCP. [4, 9] According to Biya et al., unsatisfactory knowledge (P = 0.04) was significantly associated with patient delay. [10] Virenfeldt et al. also concluded that low educational level is a risk factor for causing delay. [4] Zhao et al. found that the knowledge about national TB subsidy policy was associated with patient delay (Odds Ratio [OR] = 1.7). [11] In the present study, only being females and belonging to upper socioeconomic class were found to be significantly associated with delay. The association with educational status could be nonsignificant because very few of the participants were illiterate.
In a study conducted by Kar and Logaraj, only 20% of the patients were having satisfactory knowledge about TB and only 34% patients were aware about availability of free DOTS treatment for TB. [12] This is far less than the result obtained in the present study, wherein 49.9% of patients were aware of the causes and spread. High literacy rate among study participants may be the reason for better knowledge about the cause of disease. One of the possible reasons for delay in health-care seeking was lack of awareness about the severity of their symptoms, as reported by 73.3% of the study participants. Furthermore, in the present study, 86.6% of the study participants were aware of availability DOTS treatment. Television and other mass media advertisements regarding RNTCP and DOTS may have played a major role in creating awareness regarding this issue.
The study, being conducted in rural setting, goes in consistence with the findings in systematic review given 2.1 ± 1.6 days. Median total delay was 35.5 (interquartile range [IQR]: 13-44) days. The median patient delay was found out to be 3.5 (IQR: 2-4) days. Median diagnostic delay was 30 (IQR: 14-39) days, while median treatment delay of 2 (IQR: 1-2) days was found [ Table 3 ].
Male patients (P < 0.01) and patients belonging to Below Poverty Line (BPL) families (P < 0.05) had significantly lesser median delay as compared to females and Above Poverty Line (APL) patients. Literate patients, patients staying in nuclear families, and those who were not daily wage laborers by occupation had a lesser median delay; however, these were not found to be statistically significant [ Table 4 ].
Discussion
Under RNTCP, estimation of total delay in treatment initiation for sputum-positive TB cases is an important performance indicator if the targets specified for TB in the Millennium Development Goals are to be achieved. [7] There are fewer studies conducted in rural setting for the assessment of total delay in treatment initiation of TB and its determinants.
The present study revealed that there was a median total delay of 35.5 days in the initiation of treatment of TB. by Satyanarayana et al. that patients assessing treatment from outside the RNTCP, i.e., from private practitioners were more likely from rural areas (OR = 2.5). [13] Around one-fourth (26.7%) of the patients preferred government hospital and 73.3% patients preferred private practitioners as their first point for seeking treatment, which is more than 50% and 20% population attending private sector in studies conducted by Hazarika and Kar and Logaraj, respectively. [12, 14] Information about possibility of having TB was not given to 73.3% of patients and 53.3% of them visited 1-3 health-care providers before final diagnosis of TB, which is in accordance with Sreeramreddy et al., who stated in their systematic review that the average of 2.7 health-care providers was consulted before diagnosis. [3] When enquired about diagnostic test for TB, the responses were Chest X-ray (46.6%), blood test (40%), and sputum examination (56.6%). First preference to private practitioners may be the reason for these responses as underlined by Bharaswadkar et al. in their study, who assessed the diagnostic practices among private practitioners in Pune, Maharashtra and 37% of provider responses were not consistent with standard diagnostic practices of using SS for the diagnosis of PTB. [15] Satyanarayana et al. also reported that less than a quarter of private practitioners ordered SS for chest symptomatic. [13] Most of the patients (83.4%) were in favor of disclosing their TB status to others, similar to the finding by Kar and Logaraj, who found out that < 10% of the patients were not willing to disclose their TB status to others. [12] None of the patient responses mentioned about discrimination or social stigma and negligence. This is a very good result compared to the findings of Tasnim et al., where 46.6% mentioned discrimination and 21.4% felt socially neglected. [16] This may be because of variation in perception of patients about TB, educational status, and cultural factors. The findings of this study need to interpret considering its limitations of smaller sample size and possible confounders.
Conclusions
In our study, we found that diagnostic delay forms a major part of total delay. Patient delay and treatment delay, though much lesser than diagnostic delay, also contribute to the total delay. For reducing diagnostic delay, sensitization of private practitioners may prove helpful as maximum population prefers the private practitioners as the first level of seeking treatment.
